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SUBSYSTEM :ACTIVE THERMAL CONTROL FMEM ¥O 06-3C -0207 =1 REV:08/23/¢

ASSEMBLY :FREON THERMAL LOOQBP CRIT. FUNC: Lf
F/N RI tMC250=-0001-0010/ 0610 CRIT. HOW: :
/N VENDGR:S5V755519 YEAICLE 1oz 103 104
QUANTITY :1 EPFECTIVITY: X X X

!ONE, DUAL LOCP OPERATION PEASE(S): PL LO X DO XD X LS

HEAT EXCHANCER, PMUEL CELL - PC-40 COQLANT/FREOH.

FUBCTION:
TRANSTERS HEAT FROM FUEL CELL CDOLANT LCOPS TO FREON LOGPS 30 THATLTHE
FUEL CELIS CAN BE COOLED TO TEE FAOPER OPERATING TEMPERATURE.

FLILITRE MODE:
LEAFAGE, FREON 21 LOOP TO FO-40 LOCP. - -

CADEE(S) : '
MECHANICAL SHOCX, VIBRATION, CORROSION.

EFFECT (5] ON:
{A) SURSYSTEM (B)INTERFACES (2)MISSION (D)CREW/VENICLE

(A] LOS3 OF ONE FREON COOLANT LOOP, OVERDRESSURIZATION OF ONE FC=40
CRCLANT LOOP DUE T9 HIGHER PRESSURE IN FREGHW 21 LooOP.

(B) LOSS OF ONE PUEL CELL DUE 1O PUWER DOWN FOR LEAKING FUEL CELL SEALS
(GREATER THAN &0 PSIA}. '

;ﬁ POSSIHLE LGOSS OF MISSION, EARLY MISSION TERMINATION FOR FIRST

(D) SECOND ASSOCIATED FAILURE (LOSS OF REDUNDANT FREON COOLANT LOOP) WII
CAUSE LOSS OF ALL VEHICLE COOLING AND MAY RESULT IN LSS OF CREW/VEHICL:

DISPOSTIION & BATIOMALE:
(A)DESIGH (B)TEST (C)iNSFECTION (D)FAILIRE EISTORY (E) CPERATIONAL TUSE

(A) DEIIGH ,
mmrnmxsmmnmmmmmzmﬂzz
ALLOYS, WHICH ARE COGRROSION RESISTANT AND COMPATIELE WITH FC-40 AND FREC
21, AND CONTAING WO MOVING FARTS SURTECT TO WEAR. THE TLOW HEATDFERS ARFE
MACHTHED FROM A SIMCLE PIECE STAINLESS STEEL BAR. THI HEADERS ARE WELLE
TO THE CORE, WHICH CONTAINS 147 STACKED DLATE-FIN STAINLESS STEEL FARTI:
SHEETS (THICKNESS = 0.005 INCH). DESIGN PROOE PRESSURE IS5 1.5 AND BURST
PRESIURE IS5 2.0 TIMES MAXIMUM OPFRATING FRESSURE.
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(B) TEST
QUALIFICATION TEST - QUALIFICATION TESTED FPOR 100 MISSION LIFE. THE
HEAT EXCHANGER WAS SUBJECTED T0 A PROOFP/RUPTURE TEST FOR QUALIFICATION.
DESIGN PROCP IS 764 PSIG AND UNIT DID NOT ROUPTURE UNTIL 2440 PSIG
(NOMINAL FREQN OPERATING PRESIURE 15 118 PEIA). WIBRATICHN TE3STED AT O.
G4/HZ FOR 52 MIN/AXIS, SHOCK TESTED AT +/~ 20 G EACH AXIS.

mmnmr-mrsmmmmmmmmammmq
AND AGATN INH THE ATP.

OMRSD = FCL'S LEAKCHPCKED PRIOR TO EACH FLIGHT. FC-40 COOQLANT LoOOP
ULLAGE IS VERIFIED FRIOR TO EACH FLIGHT. TFC=-40 AND MUEON 21 ARE
CONTROLLED TO HE=-3=-0071.

{(C) INIPECTION

RECEIVING INSPECTION :
RAW MATERIAL AND FURCHASED COMPONENTS REQUIREMENTS ARE VERIFIED BY
INSPECTION. FARTS PROTECTION IS VERIFIED BY INSPECTION.

CONTAMINATION COMTROL T

SYSTEMS FLUID ANALYSES FOR CONTAMINATION AD® VERIFIED BY INSPECTICN.
. CONTAMTNATION CONTROL PLAN IS VERTPIED BY INSPRCTION. CONTAMINATION

CONTROL FROCTSSES AMD CLEAN AREAS ART VERTPTED BY INSDECTION.

ASEEMBLY /INSTALLATION
MANUFACTURING, INSTALLATION, AND ASSEMELY QFXRATIONS ARE VERIFIED BY
INSPECTION. SHMEET METAL PARTS ARE INSPECTED AND VERIFIED BY ILNSPECTION

SURFACE FINISHES VERIFIED BY INSPECTION. OIMENSIONS VERIFIED BY
INSPFECTION.

CRITICAL PROCESSES :
WELOING 1S VERIFTED BY INSPECTION, ALL WELDS ARE STRESS RELIZVED AFTER
WELDING, VERTIPIED BY INSPECTION. BRAZING IS VERIFIED BY INSPECTION.

NONDESTROCTIVE EVALIDATION
NEAOER WELDS TO TRE TURES ARE PENETRANT AND X¥=-RAY INSFECTED. OTHER
WELDS (MOUNTING FADS AND HEADFR WELDS TO THE CORES) ARF FENETRANT AKD

10X MAGNIFICATION VISUALLY INSPECTED. m ARE VERIFIED BY FROOF AND
LEAE TESTS.

TESTING

INSPECTICH VERIFPIES THAT RESULTE CF ACCEPTANCE TESTING AND FIDHRATES AR
WITHIN SPECIFIED LIMTTE.

HANDLING / PACTAZTNG
HANDLING AND PACKAGING REQUIREMENTS VERIFIED BY INSPECTICN.

{D) FAILDRE HISTORY
HC FAILURE HISTORY.
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{E) CFERATIUMAL USE
ON=BOARD ALARM, FUEL C21l. COOLANT PRESSURE, WILL PROVIDE INDICATION oOF
HARDCWARE FAILURE. THE FRECN LOOP WILL GPERATE NORMALLY. THE FUEL CEIL
WILL BE SHUT DOWN CAUSING AN EARLY END OF MIESSICN.

L]

Da—3C~4Z



